BIOPHYSICAL MODEL OF IPSC-CM ACTION POTENTIAL
The Paci et al. (2013) 
where C m is the cell capacitance, I stim is a stimulus current, and the I j terms describe the various ionic currents. As described in Paci et al. (2013) , the model is based on experimental data from Ma et al. (2011) , but as no data was available for I N aCa , I N aK , I pCa , I bN a and I bCa , the formulations from a previous hESC-CM model were re-used (Paci et al., 2012) for these currents. Model predictions for 10 major ionic currents are shown in Figure S2 .
Each current model I j has the form
where g max,j is the maximum conductance, g j (t) represents the time-dependent opening and closing of the channel and E X is the appropriate reversal potential. In this study, we left the kinetics terms g j (t) untouched, and modified only the maximum conductances g max,j . Figure S1 . Voltage protocols used for sodium, calcium and lumped outward current measurements. Figure S2 . The major ionic currents in the (unaltered) Paci et al. model. All currents were elicited by 500 ms steps from a holding potential of −80 mV to step potentials of −40 mV to 50 mV with 10 mV increments (see Figure S1 ). Note that, because internal and external concentrations were held constant, I NaCa , I NaK and I Na,b show constant current at a given voltage. Figure S3 . Normalised I CaL current-voltage relationship, measured with Ca 2+ , Ba 2+ , and Ca 2+ /Ba 2+ solutions. Mean peak currents were −3.1 A/F (Ca 2+ only, n=8), −2.7 A/F (Ca 2+ /Ba 2+ , n=3), and −4.5 A/F (Ba 2+ , n=3). The experiments used in the main body of our paper were performed using a Ca 2+ /Ba 2+ mix. As the figure shows, this can cause a shift in the kinetics towards more positive potentials. However, we used this data only to capture a scaling coefficient, so this shift was not included in our tailored models. Note that, due to between-batch variability in iPSC-CM, it was crucial that we perform all experiments in the same batch of cells, and so calcium-only data from the above figure (recorded later in a different batch of cells) could not be used. Table 2 ).
SUPPLEMENTARY FIGURES
Frontiers Figure S6 . Recording of the transmembrane current of Cor.4U cell using the outward current protocol (see Figure S1 ). Left: control conditions. Middle: after drug application of 100 µM Chromanol (an I Ks blocker). Right: the difference in the traces which represents the Chromanol-sensitive current (predominantly I Ks ). The contribution score c for the measured I Ks , calculated using Equation 1 (i.e. ratio of the indicated red markers), is 69.2, which is indeed comparable to the averaged contribution score of the 22 tailored models 56.3 ± 20.8 (mean ± standard deviation of the column c under I Ks in Table 2 ). Figure S8 . The corresponding contribution of the modified currents I Na , I CaL , I Ks and I NaCa , along with I Kr , throughout the simulated APs for the 22 cells. Note that even I Kr was not modified, because of the feedback of the membrane potential and ionic concentrations, it exhibits variability throughout the 22 cells. Figure S10 . Dose-response curves of the APD 90 for the control drug paracetamol. All models in the simulations were unchanged for all paracetamol concentration. Table S1 . Synthetic data study. We tested whether our outward current experiment theoretically contains enough information to retrieve the conductances that produced synthetic data from the original Paci et al. model under our outward protocol (see Figure S1 ), with and without noise (also see Figure S4 ). The scaling factors are taken with respect to the maximum conductance found in the original Paci et al. model. 
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